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(54) Title: DIAPER HAVING A LOTIONED TOPSHEET CONTAINING A POLYSILOXANE EMOLLIENT 
(57) Abstract 

A diaper containing a liquid pervious topsfaeet coated with a lotion coraposidon is disclosed. The lotion composition reduces the 
adherence of BM to the skin of die wearer, thereby improving the ease of BM cleanup. The lotion composidon comprises a plastic or fluid 
polysil xane emollient such as phenyl-functional polymediylsOoxanes, an immolMUsdng agent such as a fatty alcohol or paraffin wax lo 
unmobihzc die emollient on the surface of dn diaper lopsheet, and optionally a hydrophilic surfactant to improve wettability of die coated 
lopshecL Because the polysiloxanc emoiUent is subscandally immobaized on die surface of d)e topsheet, less lotion is required to impart 
the desued therapeutic or protective lotion coating benefits. 
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do not require relatively high levels of coatings that are liquid at room 
temperature (e.g., mineral oil) (3) do not adversely affect the absorbency of 
the diaper product; and (4) do not require spedal wrapping or barrier 
materials for packaging. ^ 

5 U.S. Patent 3,585,998 to Hayford et al. teaches a disposable baby 

diaper, an interior liner of which cames an array of pressure-rupturabie 
capsules containing baby oil. The patent teaches that it is desirable to 
break the capsules prior to using the diaper by applying pressure with such 
household items as a rolling pin, hand iron, etc. The same principle of 

10 pressure-rupturabie capsules is used in U.S. Patent 3,464,413 to Goldfart> 
et al. for making barKiages capable of delivering a medicinal material to an 
injury. Articles disclosed by both patents have a serious drawt>ack. 
Namely, unless the capsules are ruptured by applying pressure prior to 
using the diaper or the bandage, the skirvcare substance contained in the 

15 capsules is either not delivered at all or is delivered nonnmiformly leaving 
some areas of skin uncoated. 

U.S. Patent 3,896,807 to Buchalter teaches an article impregnated 
with a solid oil phase of cnam fmnuiation which forms a cream upon 
addition of moisture thereto. A major disadvantage of the article disclosed 
20 by the reference is that transfer of a beneficial substance from the 
absort>ent substrate to skin is delayed and is only realized when body fluids 
are released. 

U.S. Patent 3,489,148 to Duncan et al. teaches a baby diaper 
comprising a hydrophobic and oleophobic topsheet wherein a portion of the 
25 topsheet is coated with a discontbiuous film of oleaginous material. A major 
disadvantage of the diapers disclosed in the Dimcan et al. reference is that 
the hydrophobic and oleophobic topsheets are slow in promoting transfer of 
urine to the underlying at>sort>ent cores. 

Therefore, it is an object of the present invention to provide a 
30 disposable diaper having a hydrophilic topsheet having superior fluid 
handling properties. 

It is a further object of the present ^vention to provide a hydrophilic 
diaper topsheet having a lotion coating on the outer surface of the topsheet 
that is transferable to th wearer's skin and is effectiv at reducing the 
35 adherence of BM to th skin, thereby improving th aseofBMcl anup. 
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.«.v>J. y ' p'^**"* «*«sirabie to pro>;;d 

Wioned diaper products that (1) have desirable BM release, cleaning 
merapeutic or P~tettiveJtotlon coating ben^^ 

high levels of mineral oil; (3) do not adversely affect the fluid hanJina 
properties Of the diaper and (4) do not require spedal vwapping or barrier 
materials for packaging. 

These and other objects are obtained using the present invention, as 
will become readily apparent from a reading of the following disclosure. 
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SUMMARY Q P THE IMVFMTf ri^ 

The present invention relates to a disposable diaper having a lotion 
coating on the outer surface of the topsheet that is semisolid or solid at 
ambient temperatures (i.e., at 20-C) and is adapted to be transferred to the 
wearer's skin, where it acts to reduce the adherence of BM to the skin of th 
wearer, thereby improving the ease of BM clean up. 

Briefly, the disposable diapers of the present invention comprise: 

A) a liquid impervious backsheet; 

a liquid pen/ious, hydrophilic topsheet joined to said 
backsheet. said topsheet having an inner surface oriented 
toward the interior of said diaper and an outer suifece oriented 
toward the skin of the wearer when said diaper is being worn 
wherein at least a portion of said topsheet outer surfac^ 
comprises an effective amount of a lotion coating which is 
semi-solid or solid at 20-C and whk:h is partially transferable 
to the wearer's skin, said lotion coating comprising: 

(I) from about 10 to about 95% of a substantially water free 
emollient having a plastic or fluid consistency at 20*C 
and comprising a member selected from the group 
consisting of petroleum-based emollients, fatty acid 
ester emollients, alkyi ethoxylate emollients, 
polysiloxane emollients, and mixtures thereof; 
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(.1) from about 5 to about 90% of an agent capable of 
immobilizing said emollient on said outer surface of the 
topsheet. said immobilizing agent having a melting 
point of at least about 35"C; and 

an absorbent core positioned between said topsheet and said 
backsheet. 



The quantity of lotion coating on a least a portion of the diaper 
topsheets of the present invention preferably ranges from about 0 1 mgrtn^ 

10 to about 25 mg/in2. more preferably from about 1 mgfin2 to about 10 
mg«n2. Lxrtloned diaper topsheets according to the present invention 
provide desirable BM cleaning, therapeutic or protective lotion coating 
benefits. Because the emollient is substantially immobilized on the surface 
of the topsheet. less lotion composition is needed to impart the desired skin 

15 care benefits. In addition, special barrier or wrapping materials are 
unnecessary in packaging the lotioned diaper products of the present 
invention. 

As will be discussed hereinafter, the lotion compositions of the 
present invention preferably have a melting profile such that they are 
20 relatively immobile and localized on the diaper topsheet at room 
temperature, are timferabie to the wearer at body temperature, and yet 
are not completely liquid under extreme storage conditions. 

Irnportantty, the lotion compositions of the present invention are 
BasUy transferable to the skin by way of nonnal contact, wearer motion. 
25 and/or body heat Without being bound by theory. It is believed that the 
lotion composition changes the surface energy of the skin, and/or fonns a 
"barrier- reducing the afRnity of the skin for BM. The BM, therefore, has a 
reduced tendency to stick to the skin, and is easier to remove. 



^ BRIEF PeSri^ lPTION OP THF DRAWINQg 

Figure 1 is a schematic representation illustrating a prefened 
process for applying the lotion composition of the present invention to 
diaper topsheets. 
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Figure 2 is a schematic representation illustrating an alternative 
process for applying the lotion composition of the present Invention to 
diaper topsheets. 

Figure 3 is an absort>ent article in the form of a diaper according* to 
the present invention. 



DETAILED DgSrRIPTI QN OF THF IMV/FfaTir^l^ 

As used herein, the term "comprising" means that the various 
components, ingredients, or steps, can be conjointly employed in practicing 
10 the present invention. Accordingly, the tenn "comprising" encompasses the 
more restrictive terms "consisting essentially of and "consisting of." 

All percentages, ratios and proportions used herein are by weight 
unless otherwise spectfied. 

15 A. Absorbent Artid*^ 

As used herein, the term "absorbent article" refers to devices which 
absorb and contain body exudates, and more specifically, refers to devices 
which are placed against the skin of a wearer to absorb and contain the 

20 various exudates discharged from the body. The term "disposable" is used 
herein to describe absorbent articles which are not intended to be 
laundered or otherwise restored or reused as an absorbent artida after a 
single use. Examples of disposable absorbent articles include feminine 
hygiene garments such as sanitary napkins and panti-liners, diapers, 

25 incontinence briefs, diaper holders, training pants, and the like. 

Disposable absort>ent articles typicaUy comprise a liquid pen/ious 
topsheet. a liquid impervious backsheet joined to the topsheet and an 
absorbent core positioned between the topsheet arKj the backsheet 
Dispos^e absorbent articles and components thereof, including the 
30 topsheet. backsheet, absorbent core, and any individual layers of these 
components, have a botfy surface and a garment surface. As used herein, 
"body surface" means that surface of the article or component which is 
intended t be worn toward or ac^acent to th body of the wearer, while the 
"garment surface" is on th opposite sid and is intend dt b worn toward 
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or placed adjacent to the wearer's body or undergarments when the 
disposable absorbent article Is worn. 

The following description generally discusses the absorbent core, 
topsheet. and backsheet materials that are useful in disposable absort>ent 
5 articles. It is to be understood that this general description applies to these 
components of the specific absorbent articles shown in Figure 3 and further 
described t>elow, in addition to those of other disposable absorbent articles 
which are generally described herein. 

In general* the absorbent core is capable of absorbing or retaining 
10 liquids (e.g., menses, urine, and/or other body exudates). The absorbent 
core is preferably compressible, conformable, and non-irritating to the 
wearer's skia The absorbent core may be manufactured in a wide variety 
of sizes and shapes (e.g., rectangular, oval, hourglass, *T*' shaped, dc^ 
bone, asymmetric, etc.). In addition to the absortwnt composites of the 
15 present invention, the absortMnt core may include any of a v^'de variety of 
liquid-absorbent materials commonly used in absorbent articles, such as 
comminuted wood pulp, which is generally referred to as airfett. Examples 
of other suitable absort>ent materials for use in the absorbent core include 
craped cellulose wadding; meitblown polymers including coform; chemically 
20 stiffened, modified or cross^inked cellulosic fibers; synthetic fibers such as 
crimped polyester fibers; peat moss; tissue including tissue wraps and 
tissue laminates; absorbent foams; absort^ent sponges; superabsorbent 
polymers; at>sort>ent gelling materials; or any equivalent material or 
combinations of materials, or mixtures of these. 

25 The configuration and construction of the absorbent core may also 

be varied (e.g., the at>sort>ent core may have varying caliper zones and/or 
have a profile so as to t>e thicker in the center; hydrophilic gradients; 
gradients of the at>sorbent composite of the present invention, 
superabsort>ent gradients; or lower average density and lower average 

30 basis weight zones, e.g., acquisition zones; or may comprise one or more 
layers or stmctures). The total absorbent capacity of the absorbent core 
should, however, be compatible with the design loading and the intended 
use of the absort>ent article. Further, the size and absort^ent capacity of the 
absorbent core may be varied to accommodat different us s such as 

35 diapers, incontinence pads, pantiliners, regular sanitary napkins, and 
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designation XP-39385. The backsheet is preferably embossed and/or 
matte finished to provide a more ciothlike appearance. Further, the 
backsheet may permit vapors to escape from the absorbent core (i.e., the 
backsheet is breathable) while still preventing exudates from passing 
5 through the backsheet The size of the backsheet is dictated by the size of 
the absort>ent core and the exact absort>ent article design selected. 

The backsheet and the topsheet are positioned adjacent the garment 
surface and the body surface, respectively, of the absorbent core. The 
absort>ent core is preferably joined with the topsiieet, the backsheet, or 
10 both in any manner as is known by attachment means (not shown in Figure 
3) such as those well known in the art However, embodiments of the 
present invention are envisioned wherein portions of the entire absorbent 
core are unattached to either the topsheet, the backsheet or both. 

For example, the backsheet and/or the topsheet may be secured to 

15 the absort>ent core or to each other by a uniform continuous layer of 
adhesive, a patterned layer of adhesive, or an array of separate lines, 
spirals, or spots of adhesive. Adhesives which have been found to be 
satisfoctory are manufactured by H. B. Fuller Company of St Paul, 
Minnesota under the designation HL*1258 or H-2031. The attachment 

20 means will preferably comprise an open pattern network of filaments of 
adhesive as is disclosed in U.S. Patent 4,573,986, issued to Minetota, et al. 
on March 4, 1986, and which is incorporated herein by reference. An 
exemplary attachment means of an open pattern network of filaments 
comprises several lines of adhesive filaments swirled into a spiral pattem 

25 such as illustrated by the apparatus and method shown in U.S. Patent 
3,911.173 issued to Sprague, Jr. on October 7, 1975; U.S. Patent 
4,785,996 issued to Zwieker, et al. on November 22» 1978; and U.S. Patent 
4,842»666 issued to Werenicz on June 27, 1989. Each of these patents are 
incorporated herein by reference. Alternatively, the attachment means may 

30 comprise heat bonds, pressure t>onds, ultrasonic borxls, dynamic 
mechanical borids, or any other suitable attachment means or combinations 
of these attachment means as are known in the art 

A prafenwJ disposable absort)ent article in which the lotioned 
topsheets of the present invention may be used are diapers. As used 
35 herein, the term "diaper^ refers to an absort>ent article generally worn by 
in^ts, and incontinent p rsons that is worn alKsut the low r tors of th 
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respectively, from the end edges 57 of the periphery 51 to the lateraf 
centeriine 53 of the diaper 50. Figure 3 also shows the longitudinal 
centeriine 59. 

Figure 3 shows a preferred embodiment of the diaper 50 in which the 
5 topsheet 520 and the backsheet 530 have length and vtddth dimensions 
generally larger than those of the absorbent core 540. The elasticized leg 
cuffs 550 and the badcsheet 530 extend beyond the edges of the dbsort>ent 
core 540 to thereby form the periphery 51 of the diaper 50. 

Diapers of the present invention can have a number of well known 
10 conTigurations, with the absort^ent cores thereof being adapted to the 
present invention. Exemplary configurations are described generally in 
U.S. Patent 3,860,003 issued to Buetl on January 14, 1975; U.S. Patent 
5.151,092 issued to Buell et at. on September 29, 1992; U.S. Patent 
5,221^274 issued to Buell et ai. on June 22, 1993. Each of these patents is 
15 incorporated herein by reference. Another diaper configuration to which the 
present invention can t>e readily adapted are described in co-pending U.S. 
Patent Application Serial Nos. 08/203,456; filed on February 28, 1994 and 
incorporated herein by reference. The ab$ort>ent cores of diapere 
described in these patents can t>e adapted in light of the teachings herein 
20 to include the absorbent composite of the present invention as an 
absorbent gelling material described therein. 

A topsheet 520 which is particularty suitable for use in the diaper 50, 
is carded and thermally t>onded by means well known to those skilled in the 
feit>rics art A satisfactory topsheet for the present invention comprises 

25 staple length polypropylene fibere having a denier of about 2.2 As used 
hereia the term "staple length fik>ers" refere to those fibers having a length 
of at teast about 15.9 mm (0.625 inches). Preferably, the topsheet has a 
basis weight from about 14 to about 25 grams per square meter. A suitable 
topsheet is manufoctured by Veratec, Inc., a Division of International Paper 

30 Company, of Walpole, Mass. under the designation P-B. 

The topsheet 520 of diaper 50 is preferably made of a hydrophilic 
material to promote rapid transfer of liquids (e.g., urine) thrmjgh the 
topsheet If the topsheet is made of a hydrophobic material, at least the 
upper surface of th topsheet is treated to be hydrophilic so that liquids will 
35 transfer through the t psheet more rapidly. This diminishes the likelihood 
that t>ody xudat s will flow off th topsheet rath r than being drawn 
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through the topsheet and being absorbed by the absorbent core ' Th 
su^i^r "^K*!! '^'^ ^^^P^^lo by treating it with a surfactant. 
Suitable methods for treating-^m^ topsheet with a surfactant -inclSd- 
spraying the topsheet material with the surfactant and Immersing *the 
matenal into the surfactant A more detailed discussion of such a treatment 
and hydrophillcity is contained in U.S. Patents 4,988.344 entitled 
Absortjent Articles with Multiple Layer Absorbent Layers" issued to 
Raising, et ai on January 29. 1991 and U.S. Patent 4.988.345 entitled 
"Absorbent Articles with Rapid Acquiring Absortsent Cores" issued to 
Reising on January 29. 1991. each of which is incorporated by referenc 
herein. 

In a preferred embodiment of a diaper as described herein, the 
backsheet 530 has a modified hourglass shape extending beyond the 
absorbent core a minimum distance of about 1.3 cm to about 6.4 cm (about 
15 0.5 to about 2.5 inch) around the entire diaper periphery. 

The absortsent core 540 may take on any size or shape that is 
compatible with the diaper 50. One preferred embodiment of the diaper 50 
has an asymmetric, modified T-shaped absort>ent core 540 having ears in 
the first waist region but a generally rectangular shape in the second waist 
region. Exemplary absort>ent structures for use as the absorbent core of 
the present invention that have achieved wide acceptance and commercial 
success are described in U.S. Patent 4.610.678 entitled "High-Density 
Absortjent Structures" issued to Weisman et al. on September 9. 1986; U S 
Patent 4.673.402 entitled "Absorbent Articles With Oual-Layered Cores" 
25 issued to Weisman et al. on June 16, 1987; U.S. Patent 4.888.231 entitled 
"Absorbent Cora Having A Ousting Layer Issued to Angstadt on December 
19. 1989; and U.S. Patent 4.834.735. entitled "High Density Absort)ent 
Members Having Lower Density and Lower Basis Weight Acquisition 
Zones", issued to Alemany et al. on May 30. 1989. The absorisent core 
30 may further comprise the dual core system containing an 
acquisition/distribution core of chemk»tly stiffened fibers positioned over an 
absort)ent storage core as detailed in U.S. Patent 5.234.423, entitled 
"Absortjent Artkde With Elastic Waist Feature and Enhanced Absortjency" 
issued to Alemany et al., on August 10. 1993; and in U.S. Patent 5.147.345. 
entitled "High EfBci ncy Abs rt)ent Artid s For Incontinence Management" 



20 



35 



wo 96/16681 



PCT/US9S/13808 



13 

issued to Young, LaVon and Taylor on September 15, 1992. All of these' 
patents are incorporated herein by reference. 

In a preferred embodiment, the diaper 50 further comprises 
elasticized leg cuffs 550 for providing improved containment of liquids and 
5 other body exudates; an elastic waist feature 560 that provides improved fit 
and contairvnent; and a fastening system 570 which forms a side closure 
which maintains the first waist region 56 and the second waist region 58 in 
an overlapping configuration such that lateral tensions are maintained 
around the circumference of the diaper to maintain the diaper on the wearer. 
10 The diaper 50 may also comprise elasticized side panels (not shown) in the 
waist regions 56 and 58 to provide an elastically extensible feature that 
provides a more comfortable and contouring fit and more effective 
application of the diaper 50. 

The elasticteed leg cuffs 550 can be constructed in a number of 
15 different configurations, including those described in U.S. Patent No. 
3,860.003; U.S. Patent No. 4,909,803, issued to Aziz et al. on Mar. 20. 1990; 
U.S. Patent No. 4,695,278, issued to Lawson on Sep. 22, 1987; and U.S. 
Patent No. 4.795,454, issued to Dragoo on Jan. 3. 1989, each being 
incorporated herein by reference. 

20 The elasticized waist feature preferably comprises an elastidzed 

waistband (not shown) that may be constructed in a number of different 
configurations including those described in U.S. Patent No. 4,515,595 
issued to Kievit et al. on May 7. 1985; U.S. Patent No. 5,026,364 issued to 
Robertson on Jun. 25, 1991; and the above referenced U.S. Patent No. 

25 5.151,092 issued to Buell et al. on Sep. 29, 1992, each of these references 
beir^ incorporated herein t>y reference. 

The elasticized side panels fnay be constructed in a number of 
configurations. Examples of diapers with elasticized side panels positioned 
in the ears (ear flaps) of the diaper are disclosed in U.S. Patent No. 
30 4,857.067, issued to Wood, et al. on Aug. 15. 1989; U.S. Patent No. 
4,381,781. issued to Sctaraffa. et al. on May 3, 1983; U.S. Patent No. 
4,938.753. issued to Van Gompel, et al. on Jul. 3, 1990; and U.S. Patent No. 
5,151,092. Issued to Buell et al. on Sep. 29. 1992; each of which are 
incorporated h rein by reference. 
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4.846.81S. issued to Scripps on Jul. 11. 1989; U.S. Patent No 4 894 060 

^tcj^^^ao. m 1990; US. Patent-No. 4.94S.-S27'^^^^ 

9 1974; U.S. Patent No. B1 4.662.875. Issued to Hirotsu et al. on May 5 
1987; and U.S. Patent No. 5.151.092. Issued to Buell et al. on Sep. 29* 
1 992; each of which is Incorporated herein by reference. 

■^»<'iaper 50 is preferably applied to a wearer ly positioning one f 
ttie wa.st regions of the diaper, preferably the second waist region 58. under 
the wearer's back and drawing the remainder of the diaper between th 
^arer-s legs so that the other waist region, preferably the first waist region 
56. .s positioned across the front of the wearer. The fastening system is 
then applied to effect a side closure. 

The lotioned topsheets of the present invenUon are also useful in 
15 tra.n.ng pants. The term iralning pants", as used herein, refers to 
disposable garments having fixed sides and leg openings. Training pants 
are placed in position on the wearer by inserting the wearer's legs into the 
leg openings and sliding the training pant into position about the wearer's 
lower torso. Suitable training pants are disclosed In U.S. Patent No 
20 5.246.433. issued to Hasse, et al. on September 21 . 1 993. 

Another disposable absorbent article for which the lotioned 
topsheets of the present invention are useful are incontinence articles The 
term -incontinence article" refers to pads, undergarments (pads held in 
place by a suspension system of same type, such as a belt, or the like) 
25 inserts for absort^nt articles, capadty booster for absort«nt articles 
bnef s. bed pads, and the like regardless of whether they are worn by adults 
or other incontinent persons. Suitable incontinence articles are disclosed in 
U.S. Patent No. 4.253.461 issued to Strickland, et al. on March 3 1981 
U.S. Patent Nos. 4.597.760 and 4.597.761 issued to Buell; the above^ 
30 mentioned U.S. Patent No. 4.704.1 15; U.S. Patent No. 4.909.802 issued to 
Ahr. et al.; U.S. Patent No. 4.964.860 issued to Gipson. et al. on October 
23. 1990; and in U.S. Patent Applicatton Serial No. 07/537.090 filed by 
Noel, et al. on January 3. 1991 (PCT Publication No WO 92/11830 
published on July 23, 1992). 



35 
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B. Lotion Composition 

The loUon compositions of the present invention are solid, or more 
often semisolid, at 20^C, i,e. at ambient temperatures. By "semisolid" is 
meant that the lotion composition has a rheology typical of pseudoplastic or 
5 plastic fluids. When no shear is applied, the lotion compositions can have 
the appearance of a semi-solid but can be made to flow as the shear rate is 
Increased. This is due to the fad that, while the lotion composition contains 
primarily solid components, it also includes some minor liquid components. 

The lotion compositions of the present invention are at least semi- 
10 solid at room temperature to minimize lotion migration. In addition, the 
lotion compositions preferably have a final melting point (100% liquid) 
at>ove potential "stressfur storage conditions that can be greater than 45*C 
(e.g., warehouse in Arizona, car trunk in Florida, etc.). 

Specifically, the lotion compositions of the present invention should have 
15 the following melt profile: 

Characteristic Preferred Ranoe Most Preferred 

% liquid at 2*50 3*25 
room temp. (20 •C) 

% liquid at 25-95 30*90 
body temp. (37 •C) 

final melting point (*C) ^38 ^5 



By being solid or semisolid at ambient temperatures, these lotion 
compositions do not have a tender)cy to flow and migrate into the interior of 
the diaper topsheet to which they are applied. This means less lotion 
composition is required for imparting desirable tfierapeutic or protective 
coating lotion benefits. 

When applied to outer surtece of diaper topsheets, the lotion 
compositions of the present invention are transferable to the wearer's skin 
by normal contact, wearer motion, arxl/or bocfy heat Importantly, the 
lotions disclosed in the present invention reduce the adherence of BM to 
the skin of the wearer, thereby improving the ase of BM dean up. 



FOR THE PUSrOSBS OF INFOKHATrOS OSLY 



Wltam^S^lS ^..tes paity .o U« per on the ft«t page. Of pamphlets publishing i„ten«tic«U 



AT 


Aauru 


GB 


AU 


Attttnlit 


GE 


BB 


B«ibMk» 


CN 


BE 


Belfinm 


GR 


BF 


BwUm Fmo 


HU 


BG 


Bulgaria 


IB 


BJ 


Be&iB 


IT 


BR 


BnxU 


JP 


BY 


Belanaa 


KB 


CA 


CtnvU 


KG 


CF 


Cearal AMcaa Repuh^ 


KF 


CG 


Coofo 




CH 




KR 


a 


Cted'Ivoiie 


KZ 


CM 


CapiBiouu 


U 


CN 


Oua 


UK 


CS 


Cxectaalovafcia 


LU 


CZ 


CsachRqwbttc 


LV 


DE 




MC 


DK 




MD 


BS 


Spain 


MG 


FI 




ML 


FR 




MN 


GA 


Gabon 





United Kiii«doai 



Hnacaiy 

Irehnd 

kalr 

iapta 

Kenya 

Kyi^yica 



oTI 

Republic of Kcaca 



Sfl 



Urvin 



RcinbUc of Moldova 



Mali 



MR 


Mauritania 


MW 


Malawi 


MB 


N^ 


NL 


Netfaertandt 


NO 


Norway 


NZ 


New Zealand 


PL 


Foland 


PT 




RO 


BomaBta 


RU 


Rtustan Pcdeficion 


SD 


Sudan 


SB 


Sweden 


SI 


Slovenia 


SK 


Slovdda 


SN 


Senegal 


TD 


OMd 


TG 


Togo 


TJ 


Tj^pUauD 


rr 


'TrinidMl a^ Tobnco 


UA 


Ukniaa 


us 


Uniud Stain of Ancrica 


uz 


Uabekiium 


VN 


VietN«n 



wo 96/16681 



PCT/US5^13808 



for example, ambient humidity can be tolerated without adverse effect' 
Typically, the emollients used in the present invention contain about 5% or 
less water, preferably about 1% or less water, most preferably about 0.5% 
or less water. * ^ 

5 Emollients useful in the present invention can be petroleum-based, 

fatty acid ester type, alkyi ethoxylate type, fatty acid ester ethoxylates, fatty 
alcohol type, polysiloxane type, or mixtures of these emollients. Suitable 
petroleum-based emollients include those hydrocart>on5, or mixtures of 
hydrocarbons, having ^ain lengths of from 16 to 32 cartxMi atoms. 

10 Petroleum based hydrocarbons having these chain lengths include mineral 
oil (also known as **liquid petrolatum"^ and petrolatum (also known as 
"mineral wax.** "petroleum jell/' and "mineral jelly"). Mineral oil usually 
refers to less viscous mixtures of hydrocarbons having from 16 to 20 carbon 
atoms. Petrolatum usually refers to more viscous mixtures of hydrocart)ons 

15 having from 16 to 32 carbon atoms. Petrolatum and mineral oil are 
particularly preferred emollients for lotion compositions of the present 
invention. 

Suitable fatty acid ester type emollients include those derived from 
C12-C28 acids, preferably Ci6*C22 saturated fatty adds, and short 

20 chain (Ci-Ca preferably Ci-Cs) monohydric alcohols. Representative 
examples of such esters include methyl palmitate, methyl stearate, 
isopropyi laurate, isopropyl myristate, isopropyl palmitate, ethylhexyi 
palmitate and mixtures thereof. Suitable ^tty add ester emollients can also 
be derived from esters of longer chain fatty alcohols (C 12-^23. preferably 

25 C12-C16) shorter chain faVty adds e.g., lactic add, such as lauryl 
lactate and cetyl lactate. 

Suitable alkyI ethoxylate type emollients indude C12-C22 fatty 
alcohol ethoxylates having an average degree of ethoxylation of from about 
2 to about 30. Preferably, the fatty alcohol ethoxylate emollient is selected 

30 from the group consisting of lauryl, cetyl, and stearyl ethoxylates, and 
mixtures thereof, having an average degree of ethoxylation ranging from 
atx)ut 2 to about 23. Representative examples of such alkyI ethoxylates 
indude iauretl>3 (a lauryl ethoxylate having an average degree of 
ethoxylation of 3), iaureth-23 (a lauryl ethoxylate having an average degree 

35 of ethoxylation of 23), cat th-10 (a cetyl alcohol ethoxylate having an 
averag d gr of thoxylation of 10) and st arsth-10 (a stearyl alcohol 
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etfioxy^ate having an average degree of ethoxylation of 10). These alkyi 
ethoxylate emollients are typically used in combination with the petroleurn- 
_ based emollients, such as petrelatum. at a vi^ight ratio-of alkyi etfioxytaT- 
emollient to petroleum-based emollient of from about 1:1 to about 15 
preferably from about 1:2 to about 1:4. 

Suitable fatty alcohol type emollients include C12-C22 fatty alcohols 
preferably Cis-Cie fatty alcohols. Representative examples include cetyi 
alcohol and stearyl alcohol, and mixtures thereof. These fatty alcohol 
emollients are typically used in combination with the petroleum^ased 
emollients, such as petrolatum, at a weight ratio of fatty alcohol emollient to 
petroleum4>ased emollient of from about 1:1 to about 1:5. preferably from 
about 1:1 to about 1:2. 

Other suitable types of emollients for use in the present inventidn 
include poly5ik»cane cornpounds. In general suitable polysiloxane materials 
for use in the present inventton include those having monomeric siloxane 
units of the following structure: 

Rl 

(1) -Si-O- 
'^2 

wherein. Ri and R2. for each independent siloxane monomeric unit can 
each independently be hydrogen or any alkyl. aryl. alkenyl. alkaryl, arakyi 
cycloalkyl. halogenated hydrocarbon, or other radical. Any of such radicals 
can be substituted or unsubstHuted. Ri and R2 radicals of any particular 
monomeric unit may differ from the corresponding functionalities of the next 
acSoining monomeric unit. Additionally, the polysiloxane can be either a 
straight chain, a branched chain or have a cydic stnicture. The radicals Ri 
and R2 can additionally independently be other silaceous functionalities 
such as. but not limited to slloxanes. polysitoxanes. siianes. and 
polysilanes. The radkals Ri and R2 may contain any of a variety of 
organic luncUonaiiti s including, for exampi . alcohol, carboxylic acid, 
ph nyt, and amine furK:tionaIiti s. 
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Exemplary alkyi radicals are methyl, ethyl, propyl, butyl, pentyl, hexylr 
odyl, decyl, octadTOyI, and the like. Exemplary alkenyl radicals are vinyl, 
ailyl, and the like. Exemplary aryl radicals are phenyl, diphenyl, naphthyl. 
and the like. Exemplary alkaryl radicals are toyi, xylyl, ethylphenyl. andlhe £ 
5 like. Exemplary aralkyi radicals are benzyl, alpha-phenylethyl, t>eta- 
phenylethyl, alpha-phenylbutyl, arul the like. Exemplary cycloalkyi radicals 
are cydobutyl, cydopentyl, cydohexyl, and the like. Exemplary 
halogerurted hydrocartxm radicals are chloromethyl, bromoethyl, 
tetrafluorethyf, fluorethyU trifluorethyl, trifluorotloyl, hexafluoroxylyl, and the 
10 like. 

Viscosity of poiyisiloxanes useful may vary as widely as the viscosity 
of polysiloxanes in general vary, so long as the polysiloxane is flowabie or 
can be made to t>e flowabie for application to the diaper topsheet This 
indudes, tHJt is not limited to, viscosity as low as 5 centtstokes (at 37*C as 

15 measured by a glass viscometer) to about 20.000,000 centistokes. 
Preferably the polysiloxanes have a viscosity at 37*C ranging from at)out 5 
to about 5,000 centistokes, more preferably from atwut 5 to at>out 2.000 
centistokes. most preferably from at>out 100 to about 1000 centistokes. 
High viscosity polysiloxanes which themselves are resistant to flowing can 

20 be effectively deposited upon the diaper topsheets by such methods as, for 
example, emulsifying the polysiloxane in surfactant or providing the 
polysiloxane in solution with the aid of a solvent, such as hexane, listed for 
exemplary purposes only. Particular methods for applying polysiloxane 
emollients to diaper topsheets are discussed in more ctetail hereinafter. 

25 Preferred polysikixanes compourujs for use in the present invention 

are disdosed in U.S. Patent 5,059,282 (Ampuiski et al), issued Odot>er 22, 
1991, %vhiGh is incorporated herein by reference. Pwticularly preferred 
polysiloxane compounds for use as emollients in the lotion compositions of 
the preserU invention indude phenyMunctional poiymethylsiioxane 

30 compounds (e.g.. Dow Coming 556 Cosmetic-Grade Fluid: 
potypheriylmethylsilQxane) md cetyl or stearyl funcUorialized dimethicones 
such as Dow 2502 and Dow 2503 polysiloxane fluids, respectively. In 
additk>n to such sut>stitution with phenyt-fiincttonal or aikyi groups . 
effective substitution may be made with amino, cartxixyl. hydroxyl, ether, 

35 poly ther, aldehyd , ketone, amid , ester, and thiol groups. Of thes 
effedive substituent groups, the family of groups comprising phenyl, amino. 
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alkyl carboxyl. and hydroxyl groups are mora preferred than the oihers- 
and phenyMunctfonaf groups are most preferred. ' 

^ P^t^le^n^ol-emolllentsrfa^dd ester emollierts fettv 

5 ^ a»M ethoxytate emollients fatty alcohol emo ien^ 

5 and polysiloxanes. the emollients useful in the present InventlonTn 
.nc^e m.nor amounts (e.g.. up to about 10% of the total emo "^t, of 
in^^ ~-entlonal emoTlen^ 

waxes, fetty adds, and fatty alcohol ethers having fiwn 12 to 28 carbon 
10 atoms in their fatty chain, s.^ as stearic add. pro^xylated f^ a-^ 
glycendes^ acetoglycerides. and ethoxylated glycerides of C,2-C^^ 
aad^otfjertatty esters Of pofyh^ its deri^^ 

l^ other emollients should be included m a manner such that the solid 
or semisolid charactenstics of the loUon composition are maintained. 
15 -me am<;unt of emollient that can be Induded in the lotion 

composrtKjn w.11 depend on a variety of factors. Induding the particular 
•mcHient involved, the lotlon^ike benefits desired, the other comp^e^ " 
^lobon composition and like factors. The lotion composiUon can 
compose from about 10 to about 95% of the emollient Preferably the 

from about 40 to about 75%. of the emollient. 



25 



2- Immobilmpq ^^a^y 
^An aspedally key component of the lotion compositions of the 

SinZl"^ ••JTi*^"* ""'^'^ ^ emolllem on the 

^J°^ to wh«h the lotion composition is applied Because the 
emoll«nt in the composition has a plastic or fluki consistency at 20-C it 
ten^ to flow or migrate, even When subjected to modest^, vy^n 
ap^jed o a diaper topsheet. espedally In a melted or molten state, the 
emoUient will not remain primarily on the surface of the topsheet Insiead 
the emoUient wili tend to migrate and flow into the interior of the diaper. 

TWs migration of the emollient into the interior of the diaper can 

Z'^Z^^^ °^ ^^^""^ ^ t the 

35 '"any of t^ m' llients used in th lotion 

35 compositions Of the present Invention. It also m ans that much more 



30 
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emollient has to be applied to the diaper topsheet to get the desired ~" 
therapeutic or protective lotion benefits. Increasing the level of emollient 
not only increases the cost, but also exacerbates the undesirable effect^on 
the absoribency of the diaper core. ^ 

5 The immobilizing agent counteracts this tendency of the emollient to 

migrate or flow by keeping the emollient primarily localized on the surface 
of the diaper topsheet to which the lotion composition is applied. This is 
believed to be due, in part, to the fact that the immobilizing agent raises the 
melting point df the lotion composition at)ove that of the emollient Since 
10 the immobilizing agent is also miscible with the emollient (or solubilized in 
the emollient with the aid of an appropriate emulsifier), it entraps the 
emollient on the surface of the diaper topsheet as well. 

It is also advantageous to 'lock" the immobilizing agent on the 
surface of the diaper topsheet This can be accomplished by usirig 
IS immobilizing agents which quickly crystallize (i.e., solidify) at the surface of 
the topsheet In addition, outskle coding of the treated diaper topsheet via 
blowers, fens, etc. can speed up crystallization of the immobilizing agent 

In addition to being miscible with (or solubilized in) the emollient, the 
immobilizing agent needs to have a melting point of at least about 35*C. 
20 This is so the immobilizing agent itself will not have a tendency to migrate 
or flow. Preferred immobilizing agents will have melting points of at least 
atxMJt 40*C. Typically, the immobilizing agent will have a melting point in 
the range erf from at>out 50* to atwut 150*0. 

Suitable immobilizing agents for the present invention can comprise 
25 a member selected from the group consisting of 014-622 alcohols, 
0^2^22 acids, and 0^2*^22 alcohol ethoxytates having an 
average degree of ethoxylation ranging from 2 to about 30, and mixtures 
thereof. Preferred immobilizing agents include O^iq-Cis ^tty alcohols, 
most preferably selected firom the group consisting of cetyl alcohol, stearyl 
30 alcohol, and mixtiras thereof. Mixtures of cetyl alcohol and stearyl alcohol 
are particulariy preferred. Other preferred immobilizing agents include 
Ci6*Ci8 f^tty acids, most preferably selected from the group consisting of 
palmitic add, stearic acid, and mixtures thereof. Mixtures of palmitic acid 
and stearic add are particularly preferred. Still ther preferred immobilizing 
35 agents indud C^e-CiQ fetty alcohol ethoxylates having an av rage 
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degree of ethoxylation ranging from about 5 to about 20 PreferahiJ .k- 
fetty alcohols, fatty acids and fatty alcohols are ^' 

Ci8 fatty alcohols Increase the rate of crystallization of the lotion causL 
the ,ot.on to crystallize rapidly onto the surface of the subs^te Lc^ 
lotion tevels can therefore be utilized or a superior lotion feel" canT 
dehvered. Traditionally, greater amounts of lotion were needed to ge^rrat 
softness because of the flow of these liquids into the diaper core. 

Other types of immobilizing agents can be used either alone or in 

and fatty alcohol ethoxylates 
l^u^ immobilizing agents 

ml Polyhydroxy fatty acid amides and 

mixtures thereof. Preferred esters and amides will have three or more free 
^droxy groups on the polyhydroxy moiety and are typically nonionic in 
character. Because of the possible skin sensitivity of those using diaper 
top«heet» to which the lotion composition is applied, these esters and 
amides should also be relatively mild and non-initating to the skin. 

wii. K» ^""^^^ P^lyhyciroxy fatty add esters for use in the present invention 
will have the formula: 




v»*wein R IS a C6-C31 hydracarbyl group, preferably straight chain Ct^iq 
alkyi or alkonyl. more preferably stiaight chain €9^17 alkyi or alkenyl 
most preferably straight chain Ci 1-C17 alkyi or alkenyl. or mixture thereof 
Y IS a polyhydroxyhydrocarbyl moiety having a hydrocarbyl chain witii at 
least 2 free hydroxyls directly connected to the chain; and n is at least 1 
Suitable Y groups can be derived from polyols such as glycerol 
pentaerythrit 1; sugars such as raffinose. maltodexfrose. galactos " 
sucrose, glucose, xylose, fructose, malt s . lact s . mann s and 
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erythrose; sugar alcohols such as erythritol, xylitol, malitol, mannltol and ' 
sorbitol; and anhydrides of sugar alcohols such as sorbitan. 

One class of suitable potyhydroxy fatty acid esters for use in 1he ^ 
present invention comprises certain sorbitan esters, preferably the sorbitan ^ 
5 esters of C16-C22 saturated tetty acids. Because of the manner In which 
they are typically manufactured, these sorbitan esters usually comprise 
mixtures of mono-, dK tri*. eta esters. Representative examples of suitable 
sorbitan esters Include sort>itan palmitates (e.g., SPAN 40), sorbitan 
stearates (e.g., SPAN 60)« and sorbitan behenates, that comprise one or 

10 more of the mono-, di- and tri-ester versions of these sorbitan esters, e.g., 
sorbitan mono-, di- and tri-palmitate. sorbitan mono-, di- and tri-stearate, 
sorbitan mono-, di and tri-behenate. as well as mixed tallow fatty acid 
sdi>itan mono-, di- arKi tri-esters. Mixtures of different sorbitan esters c^n 
also be used, such as sorbitan palmitates vidth sorbitan stearates. 

15 Particularly preferred sorbitan esters are the sorbitan stearates. typically as 
a mixture of mono-, di- and tri-esters (plus some tetraester) such as SPAN 
60, arid sorbitan stearates sold under the trade name GLYCOMUL-S by 
Lonza. Inc. Although these sorbitan esters typically contain mi^Oures of 
morK>-. di- and tri-esters, plus some tetraester. the mono- and digesters are 

20 usually the predominant species in these mixtures. 

Another class of suitable polyhycfroxy fatfy add esters for use in the 
present invention comprises certain glyceryl monoesters. preferably 
glyceryl morKWSters of CiG-C22 saturated fatty acids such as glyceryl 
monostearate. glyceryl monopalmitate, and glyceryl monobehenate. Again, 
25 like the sorbitan estws, glyceryl monoester mixtures will typically contain 
some (fi* and triester. However, such mixtures should contain 
predominantly the glyceryl monoester species to be useful in the present 
invention. 

Another dass of suitatrfe polyhydroxy fatty add esters for use in the 
30 present invention comprise certain sucrose tatty add esters, preferably the 
saturated tatty add esters of microse. Sucrose monoesters and 
diesters are parttoularly preferred ar^i indude sucrose mono- and di- 
stearate arxJ sucrose morm- and di- laurate. 

Suitable polyhydroxy tatty add amid s for use in th pr sent 
35 invention will hav th formula: 
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5 ThV' • ^'"^^ '^ydrocarbyl. 2^ydroxyethyI. 2-hydmxypropy, 

m^oxyethyl or methoxypropyl. more preferably Ci or cJ aly, «; 

-no K IS a CS-C3, hydrocarbyl group, preferably straight chain C-r-c^^ 
«IKyl or aksnyt. mo« praferaWy straigh. chain C^„ 

Z » a polyhydroxyhydrocaibyl moiety having a linear hydrocaibyl ehafn 

^ilt^l^I"^'' incorporaid l.y 

n*renc.)whKh*»clo«sthe«ipolyhydn»vfWlyaadain^^ 
IS their preparatioa as 

•me 2 moiety preferably will be derived from a reducing sugar in a 
reductive am.nal.on reacUon; most preferably glydtyl. Suitable reducing 
sugars include glucose, fructose, maltose, lactose, galactose, mannose 
and xylose. High dextrose com syoip. high fructose com syrup, and high 

^^'^^ well as the individuaZgars^^^^^^^ 

above. These com syrups can yield mixtures of sugar components for the Z 
moiety. 

The Z moiety preferably will be selected from the group consisting of 
-CH2KCHOH)„^H20H. -CH(CH20HH(CHOH)n.iH:H20H ^H^O^ 
*^"2^f"OH)2(CHOR3,(CHOHH:H20H. where n^'i^int^ from 3^5 
and R3 is H or a cyclic or aliphatic monosaccharide. Most preferred are the 
glycityls where n is 4. particularly -CH2-<CHOH)4-CH20H. 

In the above formula. Rl can be. for example. N^thyl. N^thyl N- 
piO|Wl. NHSopnDpyl. r«»ity|. N.24tydroxyethyl. N™thoxypropyl or li-2. 
) hydroxypropyl.. r2 can be selected to provide, for example, cocamldes 
stearamid s. oleainides. lauramides. myristamid s. capricamldes.' 
palmitamides. tallowamides. tc. The Z moi ty can be 1-deoxygIucityl 2- 
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deoxyfirucUtyl, l-deoxymaltityl, 1-deoxylaclityl, 1-deoxygalacUtyl. 1- 
deoxymannityl. 1-deoxymaltotriotityl, etc. 

The most preferred polyhydroxy fatty acid amides have the general 
formula: 



wherein r1 is methyl or methoxypropyl; is a C^^-C^j straight-chain 
alkyi or alkenyl group. These include N-lauryl-N-methyl glucamide, N- 
10 lauryl-N-methoxypropyl glucamide. N-cocoyl-N-methyl glucamkje, N-cocoyI- 
N-methoxypropyi glucamide, N-palmityl-N-methoxypropyl glucamide, 
tallowyl-N-methyi glucamide. or N-tallowyl*N-methoxypropyl glucamkje. 

As previously noted, some of the immobilizing agents require an 
emuistfier for solubilization in the emollienL This is particularly the case for 

15 certain of the glucamides such as the N-alkyl-N-methoxypropyi glucamides 
having HLB values of at least atxxjt 7. Suitable emulsifiers will typically 
include those having HLB values below about 7. In this regard, the sorbitan 
esters previously descn*bed. such as the sorbitan stearates, having HLB 
values of about 4.9 or less have been found useful in solubiltzing these 

20 glucamide immobilizing agents in petrolatum. Other suitable emulsifiers 
include steareth-2 (polyethylene glycol ethers of stearyl alcohol that 
conform to the formula CH3(CH2)i7{OCH2CH2)nOH, wiiere n has an 
average value of 2), sorbitan tristearate, tsosorbide laurate. and glyceryl 
monostearata. The emuisifier can be included in an amount sufHcient to 

25 solubilize the immobilizing agent in the emollient such that a substantially 
homogeneous mixture is obtairMd. For example, an approximately 1:1 
mixture of N-cocoyl-N-methyl glucamide and petrolatum that will normally 
not melt into a sir^le phase mixture, will melt into a single phase mixture 
upon the additim of 20% of a 1:1 mixture of Steareth-2 and sorbitan 

30 tristearate as the emuisifier. 

Other types of ingredients that can t>e used as immobilizing agents, 
ither alone, or In combination with th atx>ve-menti ned immobilizing 
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LTI" """^ ^ "^^^ ^'^^"•"a. paraffin 

w«rs™°'""~"'''"^*^°*'^'^^ Preferably th 

- ^IT" f ^' ^ Part'^'arty preferred paraffinWIs- 

Pan^nS.P. 434 from Strahl and Pitsch Inc. P.O. Box 1098 West Ba^on. 

The amount of immobilizing agent that should be included in th 
lotjon composition will depend on a variety of factors, including th 
partoilar emollient involved, the particular immobilizing agent involved 
whrther an emulsifler is required to solubilize the immobilizing agent In th ' 
emollient, the other components in the lotion composition and like factors 
The lotion composition can comprise from about 5 to about 90% of th * 
•mnrwbHizing agent. Preferably, the lotion composition comprises from 
about 5 to about 50%. most preferably from about 10 to about 40% of the 
immobilizing agent 

3- Optional HvdrophiiieRiirf^ffn| 

As mentioned above, it is highly desirable that the diaper topsheet is 
made of a hydrophilic material to promote rapid transfer of liquids (e g 
unne) through the topsheet Similarty. it is important that the lotiori 
composition also be suffidenOy wettable to ensure that liquids vwil transfer 
through the topsheet more rapidly. This diminishes the likelihood that body 
exudates will flow off the tetion coating rather than being drawn through the 
topsheet and being absorbed by the absorbent core. Depending upon the 
pwtwjlar immobillzino agent used in the lotion composition of the present 
•nwition. an additkxial hydrophiKc surfeetant (or a mixture of hydrophilto 
•urtactanls) may. or may not. be required to improve wettability For 
«amplo. some immobilizing agents, such as N-cocoyl-N-methoxypropyl 
giucamlde have HLB values of at least about 7 and are suffidenUy wettable 
vwttjout the addition of hydrophilic surfactant Other immobilizing agents 
such as the Ci6 - Cia fatly akshols having HLB values below about 7 wUI 
require addition of hydrophilic surfactant to improve wettability when the 
lotion composition is applied to diaper topsheets. Similarty. a hydrophobic 
emolliant such as petrolatum will require the addition of a hydrophilic 
surfactant 
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Suitable hydrophillc surfactants will be miscible with the emollient 
and the immobilizing agent so as to fomi homogeneous mixtures. Because 
of possible skin sensitivity of those using disposable absort)ent products to 
which the lotion composition is applied, these surfactants should also be 
5 relatively mild and nonnnitating to the skin. Typically, these hydrophilic 
surfactants are nonionic to be not only non-irritating to the skin, but also to 
wold other undesirable effects on any underlying tissue laminate structure, 
e.g., reductions in tensile strength. 

Suitable nonionic surftictants may be substantially nonmigratory after 
10 the lotion composition is applied to the diaper topsheets and will typically 
have HLB values in the range of from about 4 to about 20, preferably from 
about 7 to about 20. To t>e nonmigratory, these nonionic surfactants will 
typically have melt temperatures greater than the temperatures commonjy 
enooiRTtered during storage, shipping, merchandising, and use of 
15 disposable absorbent prodi^, e.g., at least about 30*C In this regard, 
these nonionic surfectants will preferably have melting points similar to 
those of the immobilizing agents previously descrit>ed. 

Suitable nonionic surtectants for use in lotion compositions of the 
present invention include alkylglycosides; alkyiglycoslde ethers as 

20 described in U.S. patent 4.011,389 {Langdon. et al), issued March 8. 1977; 
alkyipolyethoxylated esters such as Pegosperse 1000MS (available from 
Lonza, Inc., Fair Lawn, New Jersey), etho^ated sorbitan mono*, di- and/or 
tri-esters of Ci2-Ci8 adds having an average degree of ethoxylation 
of from atxHJt 2 to atx>ut 20, jsreferably from about 2 to about 10, suc± as 

25 T\/VEEN 60 (sorbitan esters of stearic add having an average degree of 
ethoxylation of at>out 20) and TWEEN 61 (sorbitan esters of stearic add 
having an average degree of ethoxylation of about 4), and the condensation 
products of aliphatic alcohols with from at>out 1 to about 54 moles of 
ethylme oxide. The alkyl chain of the aliphatic alcohol is typically in a 

30 straight chain (linear) configuration and contains from about 8 to about 22 
cart>on atoms. Particularly preferred are the condensation products of 
alcohols having an alkyl group containing from ak>out 1 1 to about 22 cart>on 
atoms with firom about 2 to at>out 30 moles of ethylene oxide per mole of 
alcohol. Examples of such ethoxylated alcohols indude the condensation 

35 products of myristyl alcohol with 7 moles of thylene oxid per m I of 
alcohol, the condensation products of coconut alcohol (a mixtur of fatty 
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alcohols having alkyt chains varying In length from 10 to 14 carbon atoms) 
with about 6 moles of ethylene oxide. A number of suitable ethoxylated 
alcohols are commercially available.- Including TERGITOL-15^:9 /#j- 
condensation product of Ci 1-C15 linear alcohols with 9 moles of ethylene 
5 oxide), marketed by Union Carbide Corporation; KYRO EOB (condensation 
product of Claris linear alcohols with 9 moles of ethylene oxide) 
marketed by The Procter & Gamble Co.. the NEODOL brand name 
surfactants mailceted by Shell Chemical Co.. in particular NEODOL 25-12 
(condensation product of C12-C15 linear alcohols with 12 moles of ethylene 
oxide) and NEODOL 23-6.5T (condensation product of C12-C13 linear 
alcohols with 6.5 moles of ethylene oxide that has been distilled (topped) to 
remove certain impurities), and especially the PLURAFAC brand name 
surfactants marketed by BASF Corp.. in particular PLURAFAC A-38 (a 
condensation product of a Cie straight chain alcohol with 27 moles of 
15 ethylene oxide). (Certain of the hydrophilic surfactants, in particular 
ethoxylated alcohols such as NEODOL 25-12. can also function as alkyi 
ethoxylate emollients). Other examples of preferred ethoxylated alcohol 
surfactants include Id's class of Brij surfactants and mixtures thereof with 
Bnj 72 (i.e.. Staareth-2) and Brij 76 ( i.e.. Steareth-10) being espe'dally 
preferred. Also, mixtures of cetyl alcohol and stearyl alcohol ethoxylated to 
an average degree of ethoxylation of from about 1 0 to about 20 may also be 
used as the hydrophilic surfactant 

Another type of suitable surfactant for use in the present invention 
includes Aerosol OT, a dioctyt ester of sodium sulfosuccinic acid marketed 
25 by American Cyanamld Company. 

Still another type of suitable surfactant for use in the present 
invention includes siUcone copolymers such as General Electric SF 1 1 88 (a 
copolymer of a polydimethylsiloxane and a pdyoxyalkylene ether) and 
General Electric SF 1228 (a silicone polyether copolymer). These silicone 
surfactants can be used in combination with the other types of hydrophilic 
surfactants discussed above, such as the ethoxylated alcohols These 
silicone surfactants have been found to be effective at concentrations as 
low as 0.1%. more preferably from about 0.25 to about 1.0%. by weight of 
the lotion composition. 

The amount of hydrophilic surfactant required to increase the 
wetfabHity of the lotion comp sition t a d sired lev I will d pend upon th 
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HLB value and level of immobilizing agent used, the HLB value of the' 
surtectant used and like factors. The lotion composition can comprise from 
about 1 to about 50% of the hydrophilic surfactant when needed to increase 
the wettability properties of the composition. Preferably, the lotFon ^ 
5 composition comprises from about 1 to about 25%, most preferably from 
about 10 to about 20%, of the hydrophilic surfactant when needed to 
ir>crease wettability. 

4. Other Optional Components 

Lotion compositions can comprise other optional components 
10 typically present in emollient, creams, and lotions of this type. These 
optional components include water, viscosity modifiers, perfumes, 
disinfectant antibacterial actives, pharmaceutical actives, film formers, 
deodorants, opadfiers, astringents, solvents and the like. In addition, 
stabilizers can be added to enhance the shelf life of the lotion composition 
15 such as celluksse derivatives, proteins and lecithin. All of these materials 
are well known in the art as additives for such formulations and can be 
employed in appropriate amounts In the lotion compositions of the present 
invention. 

20 C. Treating Diaper Topsheets With Lotion Comt>osition 

In preparing lotioned diaper products according to the present 
invention, the lotion composition is applied to the outer surface (i.e., body 
facing surface) of a diaper topsheeL Any of a variety of application 
methods that evenly dtstritxite lubridous materials having a molten or liquid 
25 consistency can be used. Suitable methods indude spraying, printing (e.g.. 
flexographic printing), coating (e.g.. gravure coating), extrusion, or 
combinations of these application tedviiques, e.g. spraying the lotion 
composition on a rotating surface, such as a calender roil, that then 
tr^isfers the composition to the outer surtece of the diaper topsheeL 

30 The marvier of applying the lotion composition to the diaper topsheet 

should be such that the topsheet does not become saturated with the lotion 
composition. If the topsheet becomes saturated with the lotion composition, 
there is a greater potential for the lotion to block the topsheet openings, 
reducing the ability of the topsheet to transmit fluid to the und riying 

35 absorbent core. Also, saturation of ttie topsheet is not requir d to obtain 
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the ttierapeutic and/or protective lotion benefits. Particularly suitabi 

.e . .on compos.ion p..a .. t/ti:rr r 

The minimum level of lotion to be applied to the diaper topsheeL « 
> ™nt effective for raducng the adherence of BM to^^L 

t31t. ITU ""Vo^on f preferably applied to the diaper 
topsheets Of the present invention In an amount ranging from about b 1 
mg^r^ to about 25 mg.n2 ^^^otly from about 1 mg.n2 to abo^ io 
wgnr^ (mg of lotion per square inch of coated topsheet). Because the 
emoll«nt .s substantiaJly immobilized on the surface of the topsheet. less 
lrt«n composition is needed to impart the desired skin care benefits. Such 
«lat.vely tow levels of lotion composition are adequate to impart the desired 

^l^niT^Z "^"^ *° ye* not 

saturate the topsheefs absorbency and/or wettability properties. 

The lotion composition may be applied to the entire surface of th 
topsheet or portions thereof. Preferably, the lotion composition is applied in 
a stnpe aligned with and centered on the longitudinal centerline of the 
disposable absorbent article. Most preferably, as described in the 
Examples hereinafter, the lotion composition is applied to a discrete version 
Of the topsheet. e.g.. a 3.75 inch wide (diaper lateral direction) and 7 inch 
long (diaper longitudinal direction) patch generally disposed toward the 
second waist regioa 

The lotion composition can also be applied nonunifbnnly to tiie outer 
surface of the diaper topsheet By "honunifbnn" is meant that the amount 
pattern of dislribuBoa etc of the lotion composition can vary over the 
toprtieet surface. For example, some portions of the treated surface of the 
topsheet can have greater or lesser amounts of lotion composition, including 
portons of the surface that do not have any lotion composition on it 

The lotion composition can be applied to tiie topsheet at any point 
dunng assembly. For example, the lotion composition can be applied to the 
topsheet of the finished disposable absorbent product before it has been 
packaged. The lotion composition can also be applied to the topsheet 
before it is combined with tiie other raw materials t fbnn a finished 
disposabl absorbent product 
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The lotion coniposition is typically applied from a melt thereof to the 
diaper topsheeL Since the lotion composition melts at significantly above 
ambient temperatures, it is usually applied as a heated coating ta*the^ 
topsheet Typically, the lotion composition is heated to a temperature in the^ 
5 range from about 35* to at>out 100*C, preferably from 40* to about 90*C. 
prior to being applied to the diaper topsheet. Once the melted lotion 
composition has been applied to the diaper topsheet, it is allowed to cool 
and solidify to form solidified coating or film on the surface of the topsheet 
Preferably, the application process is designed to aid in the cooling/set up 
10 of the lotion. 

In applying lotion compositions of the present invention to diaper 
topsheets. spraying, gravure coating and extrusion coating methods are 
preferred. Figure 1 illustrates one such preferred method involving 
spraying of the coating on the diaper topsheet before the topsheet is 

15 assembled with the other raw materials into a finished product Referring to 
Figure 1, a nonwoven topsheet web 1 is unwomd from parent topsheet roll 
2 (rotating in the direction indicated by arrow 2a) and advanced to spray 
station 6 where one side of the web is sprayed with a hot, molten (e.g., 
65*C) lotion composition: After leaving spray station 6, norrwoven topsheet 

20 web 1 becomes a lotioned topsheet web indicated by 3. Lotioned topsheet 
web 3 is then advanced around turning roll 4 and turning roll 8, and then 
wound up on lotioned topsheet parent roll 10 (rotating in the direction 
indicated by arrow 10a). 

Figure 2 Illustrates an attemative preferred method involving 
25 continuous or intermittent spraying of the lotion composition on to a diaper 
topsheet during the converting operation. Referring to Figure 2, conveyor 
belt 1 advances in the direction shown by the arrows on turning roils 3 and 
4 and becomes returning conveyor belt 2. Conveyor belt 1 carries 
rK>nlotioned diapor 5 to spray station 6 where topstoet patch 7 is sprayed 
30 with a hot. molten (e.g., 65*C) lotion composition. After leaving spray 
station 6, nonlotioned diaper 5 t>ecomes lotioned diaper 8 having a lotioned 
topsheet The amount of lotion composition transferred to topsheet patch 7 
is controlled by: (1) ttie rate at which the molten lotion composition is 
sprayed from spray station 6; and/or (2) the speed at which conv yor belt 1 
35 trav Is under spray station 6. 
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The following are specific Illustrations of treating diaper topshJets 
wth lofon composlUon, in accordance with the present invention: 

Example ■) 

^ Prgparatton of Lotion g«mp».>8|.-^^^ 

A water fiee lotion composition (Lotion A) is made by mixing the 
follo,^ melted (I.e.. liquid) components together Mine.^ OH 
White Mineral Oil. USP made t,y Witco Corp.,. CetLa^ 

Tb^T r "^"^ '^'^•^618,: Steareth^ 

1?,^^:- '5 having an average degree of 

ethoxylafon of 2. made by ICI America). The weight percentages of 
these components are shown in Table I below: 



Component 


Weight % 1 


Mineral Oil 




Cetearyt Alcohol 




Steareth-2 





20 



25 



B. 



Lotion ComposWon A is placed into a heated tank operating at a 
temperature Of 125-F. The composition is subsequently s^yed 

^iS.p^ ^ « temperature 

165 F and an atomlzation pressure of 2.40 psig) onto the topsheet 
of a diaper In a 3.75 Inch wide (diaper laterel direction) and 7 inch 
tong (diaper longitudinal direction) area, the patch beginning 1 inch 
fon*«rd of the lateral centerllne and extending toward the rear of the 
product Add-on level s 0.006 g/in2 (9.3 g/^). 
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Example 2 

The lotion composition A (prepared in accordance with the procedure in 
Example I) is subsequently sprayed onto the topsheet of a diaper in a 
3.75 inch wide (diaper lateral direction) stripe centered on the 
5 longitudinal centeriine and extending the entire length of the product 
AddK>n level » 0.006 g/in^ (9.3 g/m^). 

Example 3 

The lotion composition A (prepared in accondance with the procedure in 
10 Example I) is sut)sequently sprayed onto the topsheet of a diaper in a 
3.75 inch wide (diaper lateral direction) stripe cantered on the 
longitudinal centeriine and 7 inch long (diaper longitudinal direction) 
area, the patch beginning 1 inch forward of the lateral centeriine and 
extending toward the rear of the product. Add-on level s 0.003 g/in^ 
15 (4.65 g/m2). 

Example 4 
A Preparation of Lotion Compositlona 

A water free lotion composition (Lotion B) is made by mixing the 
20 following melted (i.e.. liquid) components together Mineral Oil 

(Carnation White Mineral Oil. USP made by Witco Corp.), and 
Cetearyl Alcohol (a mixed linear Cig-Cis primary alcohol made by 
the Procter & Gamble Company under the name TA-1618). The 
weight percentages of these components are shown in Table II 
25 tMlow: 

Table II 



Componmt 


Weight % 


Mineral Oil 


65 


Cetearyl Alcohol 


35 
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Preparation of Lotiont^rf Tice. . g bv Hot m^i* fi p^yim 
LoUon Composition B is placed Into a heated tank operating at a 
— temperature-of-125-F-The composition is subsequent^'spr^ed 
(us.no a Dynatec E84B1758 spray head, operating at a temperaLe 
Of 165 F and an atomization pressure of 2.40 psig) onto the topsheet 
of a diaper in a 3.75 inch wide (diaper lateral direction) and 7 inch 
long (diaper longitudinal direction) area, the patch beginning 1 inch 
fbnvard of the lateral centertine and extending toward the rear of the 
product. Add^ levels 0.006 g/in2 (9.3 g/m2). 

Examples 
Preparation of Lotj^n r^ omposi^tt ;^ 

A water free lotion composition (Lotion C) is made by mixing tKa 
following melted (i.e.. liquid) components together White ProtopetO 
IS (white petrolatum made by Wrtco Corp.). Cetearyl Alcohol (a 
mixed linear Cig-Cie primary alcohol made by the Procter & Gamble 
Company under the name TAnlSIS); Steareth-2 (Brij 762, a Cie 
linear alcohol ethoxylate having an average degree of ethoxylation of 
2 made by ICI America). The weight percentages of these 
components are shown in Table I below: 

A water free lotion composition (Lotion C) is made by mixing together 
the fbllowing melted (Le.. liquid) components in ttie weight 
percentages shown in the Table III below according to the procedure 
of Example 2: 

libieJU 



Component 



WhiteProtopet® 
IS 

Cetearyl Alcohol 
Steareth-2 



Weight % 



50 



35 
15 
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Preparation of Lotioned Tissue bv Hot Melt Soravinq 

Lotion Compositiwi C is placed into a heated tank operating at a 
temperature of 125^F. The composition is subsequently sprayed 
(using a Dynatec E84B1758 spray head, operating at a temperature 
of 165*F and an atomization pressure of 2.40 psig) onto the topsheet 
or a diaper in a 3.75 inch wide (diaper lateral direction) arul 7 inch 
long (diaper longitudinal direction) area, the patch beginning 1 inch 
foryvard of the lateral centerline and extending toward the rear of the 
product. Add-on level » 0.006 g/in2 (9,3 g/m2). 

Example 6 
Preparation of Lotion Composition 

A water free lotion composition (Lotion D) is made by mixing ttine 
following melted (i.e., liquid) components together White Protopet® 
IS (white petrolatum made by Witco Corp.); Dow Coming 556 
Cosmetic Grade Ruid(a polyphenylmethylsiloxane made by the Dow 
Coming Corporation), An example of a particularly prefered paraffin 
wax is Parrafin S.P. 434 (a paraffin wax made by StraW and Pitsch 
Inc.); Cetearyi Alcohol (a mixed linear Cie-Cis primary alcohol 
made by the Procter & Gamble Company under the name TA*1618); 
PEG 2000 ( a polyethylene glycol having a MW of 2000 made by 
Sigma^drich Corp). The weight percentages of these components 
are shown in Table IV t>elow: 



Table IV 



Component 


Weight % 


VVhiteProtopel€> 
IS 


52 


Polyphenylmethyl- 
siloxane 


20 


Paraffin Wax 


15 


Cetearyi Alcohol 


10 


PEG 2000 


3 
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^ Preparation Of Lotioneri T.^«.. q bv Hot Ma^ 

Lotion C omposition D is^ia^jnto a heated tank operating at a 
emperatj^ of 150-F. The composition is subsequently spr|ed 
0.s.ng a Dynatec £8481758 spray head, operating at a temperature 
170 F and an atomizatlon pressure of 2.40 psig) onto the topshe t 
of a diaper .n a 3.75 inch wide (diaper lateral direction) and 7 inch 
long (diaper longitudinal direction) area, the patch beginning i inch 
feoorard of the lateral centertine and extending toward the rear of the 
product Add-on level = 0.006 g/in2 (9.3 g/m2). 
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3. 



b) 



WHAT IS CLAIMED IS: 

1 - A disposable diaper characterized in that it comprises: 
a) a liquid impervious backsheef 

a liquid pervious, hydrophilic topsheet joined to said backsheet 
said topsheet having an inner surface oriented toward the interio^ 
of said diaper and an outer surface oriented toward the skin of the 
wearer when said diaper is being worn, wherein at least a portion 
of said topsheet outer surface comprises an effective amount of a 
lotion coating which is semi-solid or solid at 20*C and which is 
partially transferable to the wearer's skin, said lotion coating 
comprising: 

(i) from 1 0 to 95% of a polysiloxane emollient having a plastic or 
fluid consistent at 20*C; 

(ii) , from 5 to 90%. preferably from 5 to 50% of an immobilizing 
agent capable of immobilizing sakJ emollient on said outer 
surface of the topsheet. said Immobilizing agent having a 

melting point of at least 35*C. preferably at least 40*C. 
'Mhanin saki immobilizing agent is preferably selected from 
polyhydroxy fatty add esters, polyhydroxy Mty acid 
amides. €14^22 fatty alcohols. C12-C22 fatty acids. C12-C22 
fatty alcohol ethoxylates. and mixtures thereof and 

an absorbent core positioned between said topsheet and sakj 
iMcfcsheet 

The disposable diaper of Claim 1 wherein said emollient contains about 
5% or less water and comprises a polysiloxane compound having a 
viaoosity at 37*C of 1m 5 to 2.000 centistokas. 

The disposable diaper of Claim 1 or 2 wherein said polysiloxane 
cwnpound is a polymethylsiloxane compound, preferably said 
polymethylsiloxane compound is substituted with a functional group 
selected from phenyl, amino, alkyl. carboxyl, hydroxyl. ether, 
polyether. aldehyde, ketone, amide, ester, thiol groups, and mixtures 
thereof, mora preferably said substituted polymethylsiloxane compound 
is a poiyphenybnethylsikixan compound. 



c) 
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The disposable diaper of any of Claims 1-3 wherein the quantity of lotion 
coating on said portion of said topsheet outer surface ranges from 0.1 
mg/in2 to 25 mg/in2. preferably from 1 mg/in2 to 10 mg/ln2. 

The disposable diaper of any of Claims 1-4 wherein said immobilizing^ 
agent comprises a C14-C22 fatty alcohol, preferably a Ci6-<:i8 fatty 
alcohol selected from cetyl alcohol, stearyl alcohol, and mixtures thereof. 

The disposable diaper of any of Claims 1-4 wherein said immobilizing 
agent comprises a polyhydroxy fatty add ester having the formula; 



wherein R is a Cs-Cai hydrocarbyl group; Y Is a polyhydroxyhydrocarbyl 
moiety having a hydrocaibyl chain with at least 2 Ine hydraxyls directly 
oonnecled to the chain; and n is at least 1, preferably said polyhydroxy 
fatty add ester Is selected firom sorbitan esters of C16-C22 saturated fatty 
acids, glyceryl monoesters of C16-C22 saturated fatty adds, and sucrose 
esters of Ci2-C22 saturated fatty adds, most preferably said polyhydroxy 
fatty add ester is selected from sorbitan palmitates. sorbitan stearates. 
sorbitan behenatas, glyceryl monostearate. glycaryl monopalmitate. 
glyceryl monobehenate. sucrose morK>- and di- stearate, and sucrose 
mono- and di- laurate. 

The d i sp o sa ble diaper of any of Claims 1-4 wherein said immobilizing 
agent comprises a polyhydroxy fatty add amide having the fonnula: 



wherein Rl is H. Ci-C4 hydrocarbyl. 2-hydroxyethyl, 2-hydroxypropyl. 
mathoxyethyl. methoxypr^yl or a mixlura thereof, preferably Rl is N- 
methyt. Methyl. N-propyl. N-isopropyl. N-butyl, N-2-hydroxyethyl, N- 




n 
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methoxypropyl or N.24iydroxypropyl; r2 is a C5-C31 hydrocarbyl group 
preferably r2 js straight chain C11-C17 alkyi or alkenyl. or mixture 
thereof; and 2 is a polyhydroxyhydrocarbyl moiety having a linear, 
hydrocarbyl chain with at least 3 hydroxyls directly connected to the 
chain, preferably glycityl. most preferably said polyhydroxy fatty acid 
amide Is selected from N-lauryl-N-methyl glucamide. N-lauryl-N- 
methoxypropyl glucamide. N-cocoyl-N-methyl glucamide. N-cocoyl-N- 
methoxypropyl glucamide. N-palmltyl-N-methoxypropyl glucamide. N- 
tallowyl-N-methyl glucamide. and N-tallowyl-N-methoxypropyl glucamide. 

8. The disposable diaper of any of Claims 1-7 wherein said loUon coating 
further comprises from 1 to 50%. preferably from 1 to 26% of a hydrophllic 
surfactant, sakJ hydrophllic surfactant preferably being nonionlc, said 
hydropWIIc surfactant having an HLB value of at least 4, preferably from 4 
to20. 

9. The disposable diaper of Claim 8 wherein said hydropNIIc surfactant 
comprises an ethoxylated alcohol having an alkyI chain of firom 8 to 22 
carbon atoms, preferably from 11 to 22 carbon atoms, and having an 
average degr^ al ethoxylation ranging from 1 to 54, preferably from 2 to 
30. 

10. The disposable diaper of Claim 9 wherein said hydrophllic surfactant 
comprises an ethoiq^lated sorbitan ester of a C12-C18 fatty ackj having 
an average degree of ethoxylation of from 2 to 20. 
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Fig. 2 
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